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Supplementary
It is clearly shown in Figure 3 enriches in iridium and praseodymium upon the leaching treatments, whereas the barium is depleted from the surface.
The change in the oxidation state of barium, praseodymium and iridium in the samples was analyzed using the high-resolution scans of the core-level in the XPS spectra. The oxidizing treatment did not eliminate or change the adventitious carbon signal, allowing the use of the C1s signal as energy calibration at 284.8 eV (see Figure 3 ). The deconvolution analysis of the XPS spectra shows that the S12 surface of the double perovskite contains additional oxidation states different from the bulk composition (see Supplementary Figure 5 ).
The Ba3d core-level spectra in Supplementary Figure 
